Human neutrophils release their major membrane sialoprotein, leukosialin (CD43), during cell activation.
Leukosialin (CD43) is a sialic acid-rich molecule with a relative molecular mass (M(r)) of 140,000 highly represented on polymorphonuclear neutrophils (PMN) and on most leukocytes. One of its functions may be to prevent nonspecific cell-to-cell interactions through negative charge repulsions. As tested by immunofluorescence, neutrophil CD43 membrane expression was shown to decrease by up to 80% upon cell activation by phorbol myristate acetate (10 ng/ml) or by N-formyl-L-methionyl-L-leucyl-L-phenylalanine (FMLP; 10(-6) M) in the presence of cytochalasin B. The kinetic of this decrease paralleled that of CD11b up-regulation. FMLP alone, tumor necrosis factor (TNF-alpha), lipopolysaccharide and granulocyte macrophage colony-stimulating factor had moderate or insignificant effects, while inducing striking CD11b up-regulation. Cell priming with TNF-alpha followed by FMLP stimulation resulted in up to 40% decrease of CD43 expression. Anti-CD43 mAb immunoprecipitated three fragments of M(r) 130,000, 49,000 and 34,000 from the cell-free supernatant of activated neutrophils, suggesting that CD43 is released from the membrane by proteolysis. Indeed, the decrease in CD43 expression was inhibited by phenylmethanesulfonylfluoride (PMSF). Homotypic aggregation of activated PMN was also inhibited by PMSF and could result, at least in part, from the shedding of CD43. The shedding of such a strongly anionic and major membrane protein should drastically modify PMN surface charge and may allow previously hindered interactions by exposing new adhesion molecules.